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1

INTRODUCTION

Performance management system (PMS) and its consistency are mainly
described in the work of Ferreira and Otley (2009) and Flapper, Fortuin and
Stook (1996). However, we are not looking for the definition of PMS in our
article but we want to set the premises of consistent PMS from the systems
theory point of view. This assumption is based on homogenous group of
attributes of the performance indicator (PI). In the article we want to answer to
two basic questions:
(1) What are the attributes of the PI?
(2) What is the minimum set of attributes of the PI that we could say is
consistent to the PMS?
We looked for answers to these questions through the empiric research realized
in Slovak companies certified to the ISO 9001 standard. There is an assumption
based on the system approach to management, including a PMS. The main
objective of the research was to define the set of attributes of a PI and to find out
which of these attributes are determined in the sample companies. Exploring the
frequency of each attribute is the first step of our research. Next, we find the
importance of each attributes determined by sampled companies. Last step of the
research deals with the finding of a minimum number of PI`s attributes that make
a PMS functional and consistent. The consistency of a PMS is based not on
maximum or minimum number of attributes, but on the same type of attributes
for each PI used in a PMS on both the operational and strategic level.
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2

LITERATURE REVIEW

Flapper, Fortuin and Stook (1996) present a systematic method for designing a
consistent performance management system to be used in practice where explicit
attention is paid to the relations between the PIs. With a consistent performance
management system (PMS) they intended a system that covers all aspects of
performance that are relevant for the existence of an organization as a whole.
Such a system should offer management quick insight into how well the
organization is performing its tasks and to what extent the organizational
objectives are being obtained. The method consists of three main steps: (1)
defining performance indicators, (2) defining relations between performance
indicators, and (3) setting target values or ranges of values for performance
indicators. Ferreira and Otley (2009) are describing the structure and operation of
performance management systems (PMSs) in a more holistic manner. Berry,
et al. (2009) made a wider literature review in management control.
Performance management system can be defined in many different ways.
Závadský and Závadská (2014) describe it as a part of business process models.
It could be also defined as a management control system (Bisbe and Otley, 2004;
Chenhall, 2003; Chenhall and Euske, 2007; Otley, 1994). Another point of view
on PMS is a strategic view, in literature mostly described by Kaplan and Norton
(1996), Kaplan and Norton (2000), Kaplan and Norton (2004) and
Gavurová, Šoltés and Balloni, A. J. (2014). A critical view to their publications
was presented by Otley (2008). Chenhall (2005) also refers to the Integrative
strategic performance measurement system. In literature we are confronted with
three important terms: (1) management control system, (2) performance
measurement system (PMeS) and (3) performance management system. From
our point of view the type of that system is not important because we can find the
performance indicator in each one. Performance indicator is a subject of our
research, especially its attributes that need to be defined.
Another view to PMS is the excellence models that include requirements for
measurement and evaluation of the performance efficiency. There exists a
number of these models. Evans, Ford, Masterson and Hertz (2012) explore how
to further improve and achieve higher levels of performance in accordance to the
Malcolm Baldridge Award. Abdullah, et al. (2012) present a conceptual
framework for the development of a value-based total performance excellence
model (VBTPEM) in organisations. This model signifies core values as a
strategic component for an organisation to achieve total performance excellence
and this extension integrates the intangible parts of performance measurement
that have become a pivotal issue in many organisations.
An interesting work is presented by Doeleman, Have and Ahaus (2012). Their
study deals with the moderating role of leadership in the relationship between
management control as part of total quality management (TQM) and business
excellence in terms of purposive change. Their results also indicate that
transformational leadership is the most influential factor in the relationship
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between the management control construct and purposive change. It is concluded
that organisations are strengthened by a management control system which is
applied in combination with an intensive management communication approach
in a context of transformational leadership.
Wang (2012) presents the results of a literature review which indicate the lack of
an appropriate framework for evaluating organisational performance (OP) during
crisis. He identifies key OP indicators and then he develops a multi-dimensional
framework for evaluating OP during crises. Alfaro-Saiz, et al. (2011) describe
how to use the information coming from applying the EFQM excellence model
to analyse the perception that the members of an organisation have of it regarding
their business vision. Heras-Saizarbitoria, Marimon and Casadesús (2012)
present an empirical study of the relationships between the categories of the
EFQM model.
There are several views on performance. We remind that the starting point of our
research is neither view on a PMS. We are dealing with the homogeneity of any
of these performance systems which basic element is the PI.

3

DEFINING THE ATTRIBUTES OF THE PI

At the beginning, we used an affinity diagram that helped us to clarify and to
group various attributes of performance indicators. Affinity diagram are
sometimes called diagram of relatedness or cluster chart is a suitable tool for
creating and organizing information related to selected problem. Affinity diagram
helps to sort this information into natural groups and to clarify the structure of
solved problems. The diagram was created by teamwork and we used intuitive
thinking. The professional composition corresponded with the issues that are
being dealt with. The first step consists of a problem definition: what are the
attributes of the PI? To make the team focus their attention, we wrote down the
solved problem in a visible place. The task of the team was in the use of
brainstorming to collect the attributes that could help solve the problem. The
effort was to gain as many ideas as possible because there is an assumption that
the more ideas are found the higher probability of their helpfulness in problem
solving exists. We were writing down all gained ideas to the cards. The report
was created by the coordinator of the brainstorming session and every attribute
was clearly formulated. After the discussion the cards along with their gained
ideas were lay out in a large space. Then the ideas were divided into natural
groups by their relatedness. This activity was realized by each member of the
team individually. The stage of grouping was finished by the coordinator. The
important step was to name the related ideas that could help to characterize each
group. At the end we created four groups of attributes of the PI: (1) formal
attributes of the PI, (2) attributes of the PI’s target value, (3) informational
attributes of the PI and (4) attributes of the PI’s evaluation. Each group consists
of various attributes. Each set of attributes consists of 21 attributes of PIs. In
Figure 1 are shown the groups and the attributes of the PI.
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F: Formal attributes of the PI

T: Attributes of PI’s target value

F1: Name of the PI
F2: Relation to the business process (name and
identification number of the process)
F3: Relation to the strategic goal
F4: Strategic goal (name and identification
number of the strategic goal)
F5: Responsibility for the PI definition

T1: Responsibility for the target value definition
T2: Unit of the PI
T3: Period defined for the target value achievement
T4: Determinants of the target value definition
T5: Target value (number)

I: Informational attributes of the PI

E: Attributes of the PI’s evaluation

I1: Responsibility for data recording
I2: Frequency of data recording
I3: Place for data recording (name and
destination of data store)
I4: Source of data
I5: Calculation formula
I6: Automation of the calculation
(manually/software)

E1: Responsibility for the PI’s evaluation
E2: Frequency of the PI’s evaluation
E3: Visualisation of the achieved performance
E4: Action in case of a performance gap
E5: Warning signals for the evaluator

Figure 1 – The four groups of the PI`s attributes

F: Formal attributes of the PI
F1: Name of the PI
Each indicator should have a specific name which implies an area of the
performance that is measured by this indicator. To make the indicator able to
describe the context it is good to answer to the following question: How could
we find out if the performance or strategic goal has been reached?
F2: Relation to the business process (name and identification number of the
process)
This formal attribute refers to the connection of indicator to the specific business
process.
F3: Relation to the strategic goal
There is a possibility that an indicator is related to operational or strategic level
in a PMS. If the indicator is used for the measurement of strategic goals it refers
to measurement and evaluation of strategic performance. The fact if the indicator
belongs to first (strategic) or second (operational) level depends also on the
utilization of the Balanced scorecard system. If this system was implemented in a
company, it is obvious which indicators are part of the strategic set and which are
part of the operational level of performance and what are the connections
between them. If this approach is not used by company it is good to create a
primary connection between strategic goals and indicators.
F4: Strategic goal (name and identification number of the strategic goal)
If there is a connection to strategic goal it is also necessary to name the strategic
goal that is measured by the given PI.
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F5: Responsibility for the PI definition
If it is an operational level of performance and the indicator do not measure the
strategic goal, the indicator can be defined by the process owner or by the line
managers. If the indicator monitors the achievement of strategic goals, it is very
important to follow specific principles of its definition. It means that the
responsibility for the indicator definition usually lies with the top managers.
T: Attributes of the PI’s target value
T1: Responsibility for the target value definition
It is very important to define the responsibility for the indicator definition but on
the other hand from this definition it should be obvious where the responsibility
for its target values definition lie. The target value is critical from the
performance evaluation point of view and that is why its specification should be
addressed to a specific employee.
T2: Unit of the PI
After creating a suitable indicator and defining the target value, the indicator
should be clearly quantified in exact measurement units.
T3: The Period defined for the target value achievement
This characteristic determines the period on which the goal is set.
T4: The Determinants of the target value definition
Each target value should be based on real expectations and the existence of the
assumption of its determination. It usually comes from retrospective analyses and
future state forecasting. There exists a row of analytical, comparative and
planning methods of determining the target value.
T5: Target value (number)
One of the indicator attributes is a goal and without target value the existence and
monitoring of performance would hardly be realized.
I: Informational attributes of the PI
I1: Responsibility for data recording
The next responsibility is a determination for the employee who records the data
necessary for measurement and evaluation of the performance. It is the third
responsibility as an attribute of the performance indicator.
I2: Frequency of data recording
The next informational attribute that deals with the creation and distribution of
information in connection to the business performance is a frequency of data
recording. A dependable employee should clearly identify his responsibilities and
frequencies of data recording to make the performance measurement realistic. If
the collecting of data is automated, the frequency of data recording is defined by
software.
I3: Place for data recording (name and destination of data store)
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I4: Source of data
If there is no definite value assignment of an indicator, it is important to
determine the input data from which the final values are achieved. It is
characteristic especially to synthetic indicators and relative indicators. If the
calculation is necessary, it should always be clear what the partial sub indicators
that are used for final value calculation are.
I5: Calculation formula
If the value of the PI is gained from various input values, the mechanism of final
values calculation should be defined (if the calculation is not automated). In case
of complex PI it is good to use automated calculation, because the evaluation of
achieved performance is easier.
I6: Automation of the calculation (manually/software)
In this case it is important to determine which parts are necessary to be
automated and which parts need to be calculated manually.
E: Attributes of PI`s evaluation
E1: Responsibility for the PI`s evaluation
Responsibility for the evaluation is usually connected with the responsibility for
defining the target values. It means that one of the managers is managing “his”
indicators.
E2: Frequency of PI`s evaluation
Employee who is responsible for the performance evaluation should know the
frequency in which the performance of the selected process is evaluated by each
indicator. If PMS is automated, it can automatically warn a responsible employee
to evaluation need, or system is reporting a deviation.
E3: Visualization of the achieved performance
An important attribute of the PI that should be determined is a visualization of
the performance results. It represents the selection of the method or the way of
visualization of the results to the evaluator.
E4: Action in case of the performance gap
Situations that caused an insufficient performance can have specific causes with
specific ways of solving them. For each PI there should be a defined procedure in
the case that the performance is in either the “exceed” or “failure” interval.
E5: Warning signal for evaluator
The warning signal represents an alert to the person who is evaluating the
achieved level of performance.

4

EXPLORING THE PMS CONSISTENCY BY AN EMPIRICAL
STUDY

We performed an empirical study in Slovak companies certified to the ISO 9001.
The sample selection was based on the assumption that certified enterprises use a
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system approach coming from the ISO 9001. A system approach should ensure
the consistency of the whole quality management system. A system approach is a
way of thinking, acting and solving problems from the complex point of view, in
their internal and external context.

1.1 Data collection
The data for this empirical study was gathered using a structured questionnaire in
the period from 2th January 2013 to 30th March 2013. According to the Slovak
Statistical Office, at the time of our research 16.4 % of all Slovak registered
businesses were certified. The questionnaires were filled electronically, since
they were publicly accessible. During the research period, 117 questionnaires
were returned, 20 were discarded due to incomplete data. The final sample file
used in this study consisted of 97 enterprises.

1.2 Level of representation of the sample file
Using the statistical testing method, the level of representation of the sample file
of companies was confirmed by the application of Pearson´s chi-squared test (χ2 test), which is also known as the ‘goodness-of-fit’ test. It tests a null hypothesis,
stating that the frequency distribution of certain events observed in a sample (ni)
is consistent with a particular theoretical distribution (npi) at the level of
statistical significance (α) for the appropriate degrees of freedom (k-1), where k
is the number of fitted parameters. We used the following formula (Ostertagova,
2012):
χ2 =

m

∑
i =1

(ni − npi ) 2
;
np i

(1)

The calculation of the level of representation was done at the level of a statistical
significance α = 0.05. The expected values of theoretical distribution were
achieved from the certification bodies. The frequencies observed, and the
expected, (theoretical) frequencies are shown in Table 1. The degree of freedom
(k - 1) is equal to three, since four categories of business organisation were
defined.
Table 1 – χ2 - test due to enterprises´ size
Micro enterprises
Small enterprises
Medium enterprises
Large enterprises

npi [%]

ni [%]

(ni - npi)2

χ2

10
50
30
10

7.12
52,37
34.28
6.23

8.29
5.62
18.32
14.21

0.83
0.11
0.61
1.42
2.97

Ʃ

The χ2 value we achieved is lower than the critical χ2 value at the level of
statistical significance α = 0.05 for 3 degrees of freedom (4 - 1), which in
particular presents the value of 7.815 (value in statistical tables).
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Since 2.97 < 7.815, we accept the null hypothesis and we state that the sample
file of companies represents their theoretical distribution.

1.3 Analysis and discussion of results
In the introduction we set two research questions: (1) what are the attributes of
the PI and (2) what is the minimum set of attributes of the PI that we could say
about the consistent PMS? To answer to the first question we used an affinity
diagram and compiled four groups of attributes, which are shown in Figure 1.
Next, we looked for the set of minimum number of attributes of the PI, which
form the basis of consistent PMS. We are not looking for a framework of PMS or
specific indicators, and we are not telling about relations between different
indicators. Our goal is to define the set of attributes, which should be defined for
all performance indicators involved to a PMS.
Table 2 – Priority of the indicator attributes
Av. Min. Max.
St.
Order
Weight value value deviation

Indicator attribute
T5: Target value (number)

12.71

11 16.00

1.70

1

E5: Warning signal for the evaluator

11.36

8 13.00

1.84

2

E3: Visualisation of the achieved performance

10.29

6 13.00

2.43

3

E4: Action in case of a performance gap

8.57

7 11.00

1.62

4

F3: Relation to the strategic goal

7.71

5 10.00

1.70

5

F2: Relation to the business process

6.71

5

9.00

1.38

6

F1: Name of the PI

5.86

4

8.00

1.35

7

T2: Unit of the PI

5.86

5

8.00

1.21

8

E1: Responsibility for the PI`s evaluation

5.07

3

6.00

1.17

9

I1: Responsibility for the data recording

4.89

3

6.00

1.03

10

T4: Determinants of the target value definition

3.89

2

5.10

1.37

11

F5: Responsibility for the PI`s definition

2.77

1

5.00

1.28

12

T1: Responsibility for the target value definition

2.56

1.3

3.40

0.68

13

T3: Period defined for the target value achievement

1.89

1

3.00

0.59

14

F4: Strategic goal (name and identification number of the
strategic goal)

1.74

1

2.40

0.41

15

I4: Source of data

1.61

1

2.10

0.45

16

I5: Calculation formula

1.52

0.9

2.00

0.45

17

I3: Place for data recording (name and destination of data store)

1.47

0.8

2.10

0.49

18

I6: Automation of the calculation (manually/software)

1.27

0.7

1.80

0.41

19

I2: Frequency of data recording

1.15 0.55

1.80

0.45

20

E2: Frequency of the PI`s evaluation

1.11

1.80

0.41

21

0.6
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To determine the most suitable attributes for the company we performed an
empirical study on a sampling of 97 companies. In the first stage, the companies
had to determine the most important attributes of the PI for them. They had to
assign a weight to each of 21 attributes and the sum of the weight is equal 100.
The results are shown in Table 2.
The research showed that the highest priority has specifying the target value,
with the average value weight of 12.71. The second highest importance is a
warning signal for evaluator with a weight of 11.36. Others in order are:
visualization of the achieved performance, action in case of a performance gap,
and relation to the strategic goal and relation to the business process.
Table 3 – Occurrence of the indicator attributes in the sample companies
Indicator attribute

No.

%

Order

F1: Name of the PI

73 100.00

1

T2: Unit of the PI

73 100.00

2

T5: Target value (number)

73 100.00

3

I4: Source of data

73 100.00

4

T3: Period defined for the target value achievement

73 100.00

5

I5: Calculation formula

70

95.89

6

I3: Place for data recording (name and destination of data store)

68

93.15

7

F4: Strategic goal (name and identification number of the strategic goal)

56

76.71

8

F3: Relation to the strategic goal

46

63.01

9

F2: Relation to the business process (name and identification number of the process) 45

61.64

10

I6: Automation of calculation (manually/software)

40

54.79

11

E3: Visualisation of the achieved performance

39

53.42

12

I1: Responsibility for data recording

36

49.32

13

T4: Determinants of the target value definition

36

49.32

14

E1: Responsibility for the PI`s evaluation

33

45.21

15

T1: Responsibility for the target value definition

31

42.47

16

F5: Responsibility for the PI`s definition

29

39.73

17

I2: Frequency of data recording

19

26.03

18

E2: Frequency of the PI`s evaluation

12

16.44

19

E5: Warning signal for the evaluator

10

13.70

20

6

8.22

21

E4: Action in case of the performance gap

In Table 3 are shown the results, where we asked the companies what attributes
of the PI they have defined in their PMS. We did not ask about the consistency of
the system if it meant the attributes the companies defined for all indicators. The
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first six attributes are: name of the PI, unit of the PI, target value (number),
source of data, period defined for the target value achievement and calculation
formula. This attributes are defined in most of the selected companies (from
95.89 % to 100 % companies).
A very interesting finding is that it created absolutely different rankings of
attributes. We can see the difference in the case of importance (weight) and in the
case of real occurrence. For example, warning signal for the evaluator is the
second most important attribute but in fact it is determined for some or all
indicators only by 13.70 % companies. The similar result was also achieved in
attribute E4 Action in case of the performance gap. This attribute is the fourth
most important but in fact it is defined only by 8.22 % companies. This
difference represents a gap between what attributes companies would like to have
defined in a PMS and what attributes they really have. According to this gap we
can define the minimum set of attributes. This minimum set of attributes should
be applied by companies on all performance indicators that are included in a
PMS. To determine the minimum set of attributes we set the following
conditions:
(1) weight of the attribute has to be at least 6,
(2) attribute has to be defined at least by 95 percent of the companies.
Based on these criteria we defined the group of twelve attributes of the PI that
represent the core of consistent PMS of any company and in any economy sector,
independently on enterprise’s size. The minimum set of indicator attributes for
the consistent performance management system is:
F1: Name of the PI
F2: Relation to the business process
F3: Relation to the strategic goal
T2: Unit of the PI
T3: Period defined for the target value achievement
T5: Target value (number)
I4: Source of data
I5: Calculation formula
E5: Warning signal for the evaluator
E3: Visualisation of the achieved performance
E4: Action in case of the performance gap
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5

CONCLUSION

In the introduction of our paper we set two research questions: (1) what are the
attributes of the PI and (2) what is the minimum set of attributes of the PI that we
could say about a consistent PMS? To answer to these questions we used two
methodological approaches. The first of them was an affinity diagram, which was
used to define attributes of the PI. We determined 21 attributes. The second one
was an empirical study and we defined the minimum set of attributes that are
necessary for a consistent PMS.
The main implications for companies are: (1) the knowledge of 21 attributes, by
which it is able to describe all PI involved in a PMS, (2) specification of a
minimum set of attributes that are important to determine to all PI, to make PMS
consistent. Companies can select their own set of defined attributes of the PI;
however the sense of consistency is that they use this set for all indicators.
According to our research the best attributes were selected by companies as the
most important and with the most frequent use. This is how we determined 12
attributes which represent “what companies want” and “what companies have”.
This gap represents an inconsistent PMS.
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